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REMARKS 

Claims 1, 3-10, 14, and 16-21 remain in the application. Claims 16-21 are newly added, 
but do not contain any new matter. 

The Office Action objected to Claim 4 because of the terminology. Applicant has 
amended the claim to overcome the objection and requests that the objection be withdrawn. 

The Office Action also objected to Claim 8 because of a misspelling. Applicant has 
amended the claim to overcome the objection and requests that the objection be withdrawn. 

The present invention relates from the discovery that by taking processing elements and 
forming them into one or more groups such that one group receives one instruction so that the 
instructions are executed in parallel, the utilization efficiency of hardware resources is improved 
and the time required for multimedia data processing are reduced, even when a memory stores 
pieces of data that requires different types of operation. 

The Office Action rejected Claims 1, 3-10, and 14 under 35 U.S.C. § 102(b) as being 
anticipated by Eickenmeyer et al. (U.S. 5,355,460, hereinafter "Eickenmeyer"). 

The present invention improves the utilization efficiency of hardware resources for a 
computer and reduces the time required for multimedia data processing even when a memory 
stores pieces of data that requires different types of operations. (Spec. pg. 2, In. 22 - pg. 3, In. 4) 
The parallel execution processor 100 forms the processing elements 130a-d into one or more 
groups and assigns the instructions to the groups so that different groups execute different 
instructions in parallel or if there is only one instruction, have all the processing elements 
execute the one instruction. (Spec. pg. 15, In. 8 - pg. 16, In. 3; Fig. 1). For example, if there is 
only one instruction, the parallel execution processor assigns the one instruction to all of the 
processing elements 130a-d. However, if there are two instructions, the parallel execution 
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processor forms the processing elements into two groups and assigns one instruction to each of 
the groups. (Spec. pg. 21, Ins. 4-11; Fig. 1). For example, processing elements 130a and 130c 
could be one group, while processing elements 130b and 130d could be another group. 
Processing elements 130a and 130c would then execute a first instruction while processing 
elements 130b and 130d would execute a second instruction in parallel. (Spec. pg. 29, Ins. 2 - 
24; Fig. 1). 

Eickenmeyer improves the speed of execution of parallel instructions without changing 
the instruction set, machine architecture, or extending the time required for instruction execution. 
(Col. 2, Ins. 40-51). It accomplishes this by using an instruction compounding unit 11 to 
determine which instructions can be compounded and processed in parallel, and which 
instructions should be processed singularly. (Col. 5, Ins. 30-44). It tags each instruction to 
indicate if it can be compounded to be processed in parallel. (Col. 5, Ins. 30-44). Assuming that 
compounding is limited to two instructions, a minimum of a one bit tag for each two byes of 
instruction text is required. (Col. 7, Ins. 17-21). As shown in Figures 5a, 5b, and 9, a tag bit 
value of "1" means that the instruction is a "first" instruction while a tag bit value of "0" means 
that the instruction is a "second" instruction. A "second instruction" may be executed in parallel 
with the preceding first instruction, while the first instruction may be executed by itself or in 
parallel dependent upon the tag of the following instruction. (Col. 10, Ins. 17-27). For example, 
Figure 1 1 depicts a compounded instruction sequence which may be processed by the computer 
system in Figure 10. The instructions are Load, Add, Compare, Branch, and Store. Since Load is 
a first instruction and Add is a first instruction, Load is processed singularly. In contrast, the 
Add and Compare instructions are compound instructions and are processed in parallel. (Col. 
16, Ins. 45 -59). Thus, the fetch/issue control unit 60 determines that the Load instruction is to 
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be processed singularly and assigns it to the address generation ALU 62. (Col. 17, Ins. 17-37; 
Figs. 10-11). Likewise, the fetch/issue control unit 60 determines that Add and Compare 
instructions should be processed in parallel and assigns the Add function to ALU 63 and the 
Compare function to ALU 64. (Col. 17, Ins. 40-55; Figs. 10-1 1). 

With respect to Claim 1, Eickenmeyer does not teach or suggest "a group forming unit 
operable to form the processing elements into as many groups as the number of instructions 
included in the instruction sequence." Eickenmeyer only teaches tagging the instructions to 
determine if they can be processed in parallel. It does not form the processing elements into 
groups or as many groups as the number of instructions in the sequence. In Eickenmeyer, if the 
instructions can be processed in parallel, multiple instructions are processed at the same time, but 
with each ALU receiving only a single instruction. Thus, if there are two instructions to be 
processed in parallel, one ALU receives one instruction, and another ALU receives the other 
instruction. 

In contrast, in the present invention, multiple processing elements can process an 
. instruction. For example, if there is only one instruction, all of the processing elements work on 
the single instruction. If there are two instructions, the parallel execution processor forms the 
processing elements into two groups and assigns one instruction to each of the groups. 
Therefore, half of the processing elements work on one instruction, and half of the other 
processing elements work on the other instruction. (Pg. 21, Ins. 4 - 15). If there are two 
instructions and four processing elements, two processing elements would work on the first 
instruction and the two remaining processing elements would work on the second instruction. If 
there are two instructions and 64 processing elements, 32 processing elements would work on 
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the first instruction and the 32 remaining processing elements would work on the second 
instruction. 

For Claim 3, Eickenmeyer also does not disclose "when the number of instructions 
included in the instruction sequence is one, the group forming unit forms all of the processing 
elements into one group." The Office Action cited to "N = 1" for the proposition that the group 
forming unit forms all of the processing elements in one group. However, "N" represents the 
number of instructions in the group which are being processed in parallel and furthermore 
represents the speed of the computer system. If N = 1, then it only means that there is one 
instruction processed in parallel and it is processed 1 times as fast. The N = 1 represents that 
there is no savings in time. The computer system would still use one ALU to process one 
instruction, hi the present invention, however, if there is only one instruction, all of the 
processing elements would process the single instruction. 

Eickenmeyer does not teach or suggest "when the number of instructions included in the 
instruction sequence is two, the group forming unit forms all of the processing elements into two 
groups so that the two groups contain an equal number of processing elements." Likewise, if 
N = 2, then two instructions are processed in parallel and the computer system is twice as fast 
than if the two instructions were processed one at a time. However, there would still be two 
ALUs used to process the two instructions. 

In the present invention, however, if there are two instructions, half of the processing 
elements would process the first instruction, and half of the other processing elements would 
process the second instruction. If there are four processing elements, two processing elements 
would process the first instruction and two processing elements would process the second 
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instruction. If there are 64 processing elements, 32 processing elements would process the first 
instruction and 32 processing elements would process the second instruction. 

Claim 14 is a method claim directed towards Claim 1 and is patentable for at least the 
reasons given for Claim 1 . 

Eickenmeyer also does not disclose "wherein the number of processing elements is 
greater than the number of instructions" and "(i) the instructions received by the groups of the 
processing elements are executed in parallel, and (ii) in each group, all processing elements in 
the group are employed in parallel for the execution of the received instruction." In 
Eickenmeyer, if two instructions are to be processed in parallel, at most, two ALUs will process 
the instructions. Even if the invention in Eickenmeyer comprises four ALUs which is greater 
than the number of instructions, only two ALUs will be used to process the two instructions. 
Similarly if there are four instructions to be processed in parallel, at most, four ALUs will 
process the instructions. Even if the invention in Eickenmeyer comprises eight ALUs which is 
greater than the number of instructions, only four ALUs will be used to process the four 
instructions. Thus, the present invention has novelty and inventiveness over Eickenmeyer. 

Claims 3-10 and 17-21 depend from and further limit Claims 1 and 16, and are also 
patentable, too. 

Conclusion 

It is believed that the application is in condition for allowance and an early notification is 
requested. 
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If the Examiner believes a telephone interview will assist in the prosecution of this 
application, the undersigned attorney can be contacted at the listed phone number. 



Very truly yours, 

SNELL & WILMER L.L.P. 




Joseph W. Price 
Registration No. 25,124 
^500 Anton Boulevard, Suite 1400 
Costa Mesa, California 92626-7689 
Telephone: (714) 427-7420 
Facsimile : (714) 427-7799 
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